Transmitted mutational events induced in mouse germ cells following acrylamide or glycidamide exposure.
An increase in the germ line mutation rate in humans will result in an increase in the incidence of genetically determined diseases in subsequent generations. Thus, it is important to identify those agents that are mutagenic in mammalian germ cells. Acrylamide is water soluble, absorbed and distributed in the body, chemically reactive with nucleophilic sites, and there are known sources of human exposure. Here we review all seven published studies that assessed the effectiveness of acrylamide or its active metabolite, glycidamide, in inducing transmitted reciprocal translocations or gene mutations in the mouse. Major conclusions were (a) acrylamide is mutagenic in spermatozoa and spermatid stages of the male germ line; (b) in these spermatogenic stages acrylamide is mainly or exclusively a clastogen; (c) per unit dose, i.p. exposure is more effective than dermal exposure; and (d) per unit dose, glycidamide is more effective than acrylamide. Since stem cell spermatogonia persist and may accumulate mutations throughout the reproductive life of males, assessment of induced mutations in this germ cell stage is critical for the assessment of genetic risk associated with exposure to a mutagen. The two specific-locus mutation experiments which studied the stem cell spermatogonial stage yielded conflicting results. This discrepancy should be resolved. Finally, it is noted that no experiments have studied the mutagenic potential of acrylamide to increase the frequency of transmitted mutational events following exposure in the female germ line.